One new phenylbutenoid, (3Z)-2',4',5'-trimethoxyphenylbutadiene (1) along with five known metabolites were isolated from aquatic galangal (Alpinia aquatica Rosc.) and their chemotaxonomy importance in five populations of A. aquatica collected from Kota Kinabalu, Ranau and Kota Belut in Sabah, Malaysia. The antibacterial potential as well as the chemosystematics importance of this discovery is discussed.
Compounds 1-6 were isolated from the three populations of A. aquatica ( Figure 1 ). All structures of compounds were elucidated independently and confirmed by comparisons of physical and 1 H and 13 C NMR data with previous reported values. Compound 1 is a new phenylbutenoid resulting from an isomerization for C 1 -C 2 of 2',4',5'-trimethoxyphenylbutadiene (2) . Its structure was proposed based on spectroscopic data. In this study, we present for the first time the NMR spectroscopic data (Table 1) Compound 2 was previously isolated and reported from various gingers such as Alpinia flabellata Ridl. [3] and Zingiber Roxb. [4] . Relative stereochemistry of 1 was differed to those of 2 by the present of cis geometry for an olefin at C-1/C-2, which can be deduced from vicinal coupling constants 3 J 1-2 = 11.0 Hz (Table   1) . On the contrary, the trans geometry at C-1/C-2 in 2 with 3 J 1-2 = 16.0 Hz has significantly larger coupling constants compared to those of 1, further supported this finding [3] . [5] . Compounds 1-4 demonstrated variable antibacterial activity ( Table 2) . Compound 1 displayed bactericidal activity against both the tested microbes. Compounds 2 and 3 that resembled structure 1 also displayed bactericidal activity against E. coli and S. typhii, and bacteriostatic activity against P. mirabilis and S. aureus. Compound 4 showed bacteriostatic activity against all the four strains of bacteria tested. The A. aquatica has medicinal importance as it is being practiced by the local communities in Borneo. [3] . The chemical constituents of this Bornean A. aquatica are quite different from those of the studied Alpinia species [3, [9] [10] [11] [12] [13] [14] [15] . The occurrence of chemical similarity (compounds 2 and 4) between A. aquatica and A. flabellata indicates that these two species are chemically related. Besides, the first report of compounds 5 and 6 from A. aquatica could be regarded as an important chemotaxonomic character for East Malaysian variety.
Experimental
General: IR, Nexus, Thermo, USA; Optical Rotation Rudolf, Auto Pol V; HRESIMS, Shimadzu Japan; HPLC, Prominent, Shimadzu, Japan; NMR, Jeol ECA 600 MHz.
Plant material: Alpinia aquatic Rosc. were collected from the Kota Kinabalu (UMS Hill), Ranau and Kota Belut in Sabah, Malaysia. The voucher specimen (BORH37976) was deposited in the BORNEENSIS Herbarium of Institute for Tropical Biology and Conservation (BORH), Universiti Malaysia Sabah.
Extraction, isolation and structure elucidation: Air dried rhizomes of A. aquatica (400 g) were extracted in ethanol (4 L), yielded 8.2 g of crude extract. Extract (1.5 g) was fractionated in SiO 2 gel in gradient of hexane and ethyl acetate (9:1-0:1) and six fractions were obtained. Fraction 1 eluted with hexane (hex):ethyl acetate (EtOAc) (9:1) was subjected to PTLC with toluene (tol) (100%) to isolate germacrene D (5, 5.6 mg, 0.37%) [16, 17] . Fraction 2 eluted with hex:EtOAc (8:2) was purified by PTLC with tol:EtOAc (90:10, v/v) to acquire 4-(3',4'-dimethoxyphenyl)but-1,3-diene (3, 8.8 mg, 0.59%) [18] and elemol (6, 3.2 mg, 0.21%) [19] . Fraction 3 eluted with hex:EtOAc (7:3) was subjected to PTLC with chloroform (100%) to give (3Z)-2',4',5'-trimethoxyphenylbutadiene (1, 10.8 mg, 0.72%) and 2',4',5'-trimethoxyphenylbutadiene (2, 68.0 mg, 4.53%) [4] . Alflabene (4, 82.8 mg, 5.52%) [20] isolated from Fraction 4 eluted with hex:EtOAc (6:4). The compounds were subjected to 1 H and 13 C NMR, and 2D NMR measurements.
Antibacterial activity: The bacteria were obtained from American Type Cell Culture (ATCC) and tested against the isolated compounds based on the method described by [5, 21] . 
